In this research, the strong coupling constants of the
I. INTRODUCTION
Determination of the strong coupling constants helps us to better understand, the nature of the strong interactions and hadronic phenomena that are described by the nonperturbative QCD approach. QCD sum rules(QCDSR) [ [20] .
In relativistic heavy ion collisions, the suppression of charmonium production is considered as signatures of the quarkgluon plasma [21] . The effective SU(4) Lagrangians are applied in the low energy region to investigate the interaction of the charmonium with the hadronic medium [22] . The standard procedure of QCDSR is followed in our work. In the present paper, we propose the framework of the three point QCD sum rules for the calculation of the strong coupling constants of the D * D
II. THREE-POINT QCD SUM RULES
In order to calculate the strong coupling constants of
K in the three point QCD sum rules framework, the first step is to write the correlation functions, which for the K off-shell, are given by,
and for the charmed meson off-shell, are given by,
where j µ and j are the pseudovector(vector) and pseudoscalar(scalar) interpolating currents which are given by quark fields as,
where U is a unitary matrix. The correlation function can be expanded in two different ways, the phenomenological and the operator product expansion(OPE). The phenomenological expression can be obtained, by inserting the three complete sets of hadronic states with the same quantum numbers between the interpolating currents, in the correlation functions, that leads to:
where, .... denote higher resonances and continuum states. The matrix elements that appear in Eqs. (6) can be replaced by the physical parameters with the following definitions:
where f P , f S and f V are the leptonic decay constants of pseudoscalar, scalar and vector(pseudovector) mesons respectively, m P , m S and m V are meson masses and ǫ µ is the polarization vector.
Generally, inserting Eq. (7) in Eqs. (6), leads to several lorentz structures. Theoretically, it is possible to select any structure for determination of the coupling constant. Such determined value is expected to be independent of our selected structure. Due to existing approximations in the calculations of the coupling constants, it is reasonable to select the structure, leading to more stable sum rules. Finally the phenomenological side is given by
..) + higher and continuum states.
..) + higher and continuum states. 
where C 3 and C 5 are the Wilson coefficients corresponding to the quark-quark and quarkgluon condensates and are the most efficient part of the nonperturbative contributions of OPE side. C 0 is the perturbative contribution of OPE side for each Lorentz structures,
where ρ(s, s ′ , q 2 ) is the leading order of spectral density and is obtained by applying the Cutkosky's rules to the coefficients of the intended Lorentz structures,
where N c = 3, q = u and q
Also we consider the following
The contribution of the perturbative term, is shown in Fig. (1) . In Fig. (2) , the quark-quark and quark-gluon condensates are given for the light quark spectator. For each vertex, the strong coupling constant can be obtained by equating the theoretical and the phenomenological representations. Let us apply the double Borel transformations to both sides of the correlation function with respect to the p 2 and p ′2 , defined as follow:
where M 2 1 and M 2 2 are the Borel parameters. We obtained the corresponding results for the strong coupling constants as follows:
where the lower limits of the integrals over s are:
also,
dd ( ss ) and
dd were presented as the contributions of the quark-quark and the quark-gluon condensates. The explicit expressions for them, are given in Appendix.
III. NUMERICAL ANALYSIS
In this section, numerical analysis for the expressions of the strong coupling constant, is presented. The values of masses for quarks and mesons are given in Table I . The leptonic decay constants used in these calculations are presented in Table II . Also the condensate values are ss = −(0.8 ± 0.2)(0.240 ± 0.010GeV ) 3 and dd = −(0.240 ± 0.010GeV ) 3 . 
156.1 ± 8 340 ± 12 266 ± 32 294 ± 27 219 ± 11 225 ± 20 230 ± 20
The strong coupling constants presented in Eq. (20) in Fig. 3 . We found the proper interval Borel window as 5
By choosing the suitable Borel masses as M 1 = M 2 = 7 GeV 2 , and the inputs presented above, the Q 2 dependence of the numerical solution for the coupling constants can be extrapolated to reach the pole position, g(Q 2 = −m 2 of f −shell ). Our calculations show that the strong coupling constants can be fitted by the exponential fit function, as given by: In Fig. 4 , we show this process for g
The values of the A and B parameters are given in Table III, Table IV . Comparison of the results, obtained in Table   IV , we see that the method used here, to extrapolate the QCDSR results, in both cases of D * and K off-shell, allow us to extract values for the coupling constants of both off-shell cases to be in good agreement with each other. The reason we chose the exponential fit instead of the linear one(which is also a good fit), is because of having such freedom to extract values of coupling constants close to each other from both off shell cases, mentioned above. The following results for the coupling constants of the vertices studied in this work |g| Reference 0.38 ± 0.08 [30] 0.34 ± 0.10 [31] 0.28 [32] 0.35 ± 0.10 [33] 0.50 ± 0.02 [34] 0.6 ± 0.1 [35] 0.59 ± 0.07 [36] 0.27 +0.06 −0.03 [37] 0.22 ± 0.10 [9] 0.16 +0.07 −0.05 [8] 0.24 ± 0.09 This work 
Finally, we find the g parameter value. The g parameter is a basic value in the heavyquark chiral effective theory and can be related to the effective coupling, by using the following formula:
where g ′ D * DsK = 2g D * DsK . The values of g parameter are presented in Table V and compared to the other published results. 
